110 



HETERODYNE 
SUBSYSTEM 



7 



130 



162- 




OUTPUT 
DEVICE 



164- 



MODULATED 
LIGHT 
SOURCE 



127 



BEAM- 
SPLITTER 



123 



REFERENCE 
SENSOR 



128 



143 



143 



143 



143 




100 



TISSUE 







PROCESSOR 
160 


MEMORY 
166 







EMISSION 
SENSOR(S) 



DETECTION 
SUBSYSTEM 

140 



1 48 



143 



01 




Fig.l 



210^^ ( START ) 







c212 




Introduce Flourescent Contrast Agent 






r214 


Excite Tissue with Modulated Light Source 120 



Detect Phase (0 O bs) and Intensity (M 0 bs) 
at each detection site 



1 



216 



Establish mapping Grid of R and Initially Predict 
yield (y) and lifetime (t) for each grid point 




220 



Update Predicted 
y and t for each 
grid point 



260 



8 



Calculate 9 m and M m 
corresponding to predicted 
y and t map 



230 



Compare calculated 9m , M m 
to Observed 0 0 bs » M 0 bs for 
each detection site 



240 



NO 



Calculated / Observed 
Comparison meet 

criteria ? 
YES 



Generate Image 
from map 
of y and t 



■270 



Fig. 2 



( STOP ) 



T 


T 


T 


T 


E 


E 


E 


E 


. ^E 


cnE 






'o 


'o 


'o 


'o 


ii 


II 


II 


ll 


E 


E 


£ 


E 


A 


A 
1 


A 


A 


1 

X 


X 


1 

X 


X 


cG 


CCS 




CO 


=1 






=1 



CXI 

I 



k 

3 

k 



X 



I 



I 



I 



CO 

I 



i^. 
I 



oo 

I 



(X|isua|U| ov) ul 6o| 



E 


E 


-^E 


^E 


■o 


'o 


M 


77 


E 


£ 


A 


A 


1 

X 


1 

X 




cd 







o 
o 

CO 



o 
o 

LO 



f 

4 



'* 4 
4 

4 

4 

4 



<> 
4 
4 

4 

4 

k 

\ 



o 
o 



o 
o 



O 
O 



O 
O 



(sa8j6ap) asDLid 



o 
eg 



LO 



CD 

jQ 

E 



o 

CD 



LO 



* + 



CO 



O 
II 



CO 



CO 



CO 



CO 



O O O 

o o 

II o 

H , II 



ft 



i \ 
V ^ 

0 / 
a x 



o <«— 



I 



1*0 

I 



I 



LO 

I 



CO 

I 



I 



CO 

I 



(X|isu8|U| ov) 6o| 




(saaj6sp) asciy 




00 



CD 



CD 



CM _Q 



fan 



O O 
(^_LULU) OK-X^t/ 











CD 








E 
















CD 








CL 








X 








CD 






0 


TD 






0 


CD 






9 










[o 




0 












EE 




0 
> 




CO 


o 

-0 






0' 

















O' 



9 
J 

<!> 

0 

0 

0 

0 

9 



0 

0 

0 

0 

0 



0 
0 

0— 



— O— 



—A 



0-. 



CO 



CNJ 



oq 
o 



CO 

o 



-0- 



9 



o 

LO 



^1- 



o 



LO 

r*0 



O 



LO 
CN 



CO 
C 

o 
"a 

CD 



O a> 
cni _Q 



LO 



- LO 



o 



CN 

o 



as 
.2* 




x-coordinate (mm) 



Fig. 10 




Fig. 11 



f ' 





Fig. 12 



C 



r 



r 




x-coordinate (mm) 



Fig. 13 




x-coordinate (mm) 



Fig. 14 



LASER 
DRIVER WITH 

D.C. BIAS 
AND TEMP. 

CONTROL 



422 



420 



LASER 
DIODE 



426 



424 



REFERENCE 
SYNTHESIZER 



428 



RF 

AMPLIFIER 



FREQUENCY 
SYNTHESIZER 



410 



PHANTOM 



400 




IMAGE 
INTENSIFIER 




Fig. 15 



